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1 ﬁ%q% ABSTRACT /DL’LLCD

On the basis of data on the distribution of electron
. concentration in the region of the F~layer of the night iono-
lsphere at middle latitudes, and considering that it is basically
conditioned by fluxes of soft electromns, the authors estimate
the effective energy and the intensity of the electron flux, compu-~
ting at the same time the electron energy spectrum.

The spectrum computed in the region with energies from
100 eV to 5 .104 eV , may be approximated by the power function
E"TdE with Y ~ 4. The kind of the obtained spectrum agrees well
with the energy spectra of electrons in the region of high energies,

constructed according to currently well known experimental data.
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The investigation of the upper atmosphere with the help of A

rocket and satellite-born mass-spectrometers [1 — 4 has shown

that the ionosphere contains a great guantity of N2+, Og'and no™*

ions even at very great altitudes of the ~ 500 = 600 km range.
Oxygen is basically dissociated above 120 — 150 km [ 5],

that is why the presence of Oé*ions above that level is unexpe
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But the great concentration of NO* ions is still more unexpected,
for, according to the latest spectroscopi investigations [6],

NO molecules are not present in the atmosphere in sufficient
quantities. A, D, Danilov has shown in his works [7, &, 9], that
molecular ions are formed in the upper atmosphere as a result of
photochemical reactions,

One of the important consecuences of molecular ion con- .
centration is the conclusion on the great intensity of recombina-
tion processes, and therefore of ionization in the ionosphere.

It has been shown in [10] that these data on the rate of recombi-
nation and ionization processes in the daylight ionosphere are
corroborated by new data on the intensity of Sun's slort-wave
ultraviolet and X~ ray radiations.

Because of unusually high recombination rates, the ionosphe-
re must be fully neutralized after sunset in a comparatively short
time, According to the latest data on recombination coefficients
[8, 9, 10], the electron concentration in the ionosphere F-layer
maximum must drop ten times in 3 to 30 minutes and 100 times in
1l to 10 hours. At lower altitudes the neutralization process is
s5till faster. In reality, although the electron concentration in
the ionosphere diminishes after sunset, it still maintains a com~
paratively high level, being only % to 10 times lower than in
daytime [11). An analogus pattern is observed during solar eclipses.
The ionosphere is also preserved during the‘periods of deep polar
nights at high latitudes, Therefore the existence of a complenen-
tary source of ionization in the ionosphere is doubtlezs, though
its nature still remains obscure.

Such peculiarities in the behavior of the night ionosphere
and of the F-~layer, as significant irregular osciliations in time ‘
of electron concentration, the dependence of layer's altitude ar
of electron concentration on the geomagnetic latitude and the
tence of local regions with increased ionization etc. compel

assume that charged particles - corpuscules — are the sov



night ionization. This hypothesis is not only based upon data on
the ionosphere, but also on various considerations of properties

of the assumed corpuscular stream originating in the Sun [12].

The occurrence of the night sporadic Eg - layer and the
other peculiarities of ionosphere behavior are correlated with
the magnetic activity [13]. V. I. Krasovskiy [14], and later R, A.
Zevakina [15], linked the origin of anomalous vhenomena in the E
and D-layers of the ionosphere during magnetic "bays" with the
penetration of corpuscular streams into the lover part of the iono-~
sphere, V. M, Driatskiy and A, S, Besprosvannaya [16] noted the
presence of correlation betveen the night ionization of the Fo —
layer in the Arctica and the magnetic data (see also [177), which,
according to their opinion, indicates the corpuscular nature of the
ionization, E. I. Mogilevskiy ElS] attempted to make a guantitative
estimate of the intensity (>10° particle/cm3) and the spectrum
(Y ~ 0.6) of the corpuscular stream accorains to ionospheric data.
Ya, L. Al'pert, V. L. Ginzburg and B, L. Feynberg (see [19], p.638)
introduced the corpuscular hypothesis as a possible explanation of
the weel known efiect of ionosphere's complementary ionization at
the 20 to 30° geomagnetic latitude., Besides the ionosphere, a series
of other geophysical phenomena, such as aurorae and particularly
the diffused aurorae [20], the night sky glow [21, 22], in which
choracteristic discrete glow regions are observed, the initial
heating of the upper atmosphere (23, 24, 25 and others, correlate

with the geomagnetic data, and they are ascribed to the action of

cropuscular streams oriyinaiing from the Sun [2¢, 2773. Howewver, up
until now, the nature of the mechanism of the deep penetration into
the Larth's atmosvhere, and through to ionosphere of a sufficientlt
powerful solar corpuscular radiation has remained obscure [28].

That is why, all explanations of phenomena taking place in the uvpper
atmospvhere, linkked with the corpuscular radiation hypothesis, were
neither coherent nor conclusive.

lieanwhile, there are also direct indications to the effect




that particle fluxes exist in the ionosphere and above it, of
comparatively fast electrons. (As to the poscible mechanisms of
electron flux formation in the ionosphere, see below).

The idea of upper atmosphere ionization by corpuscules
received a sericus support after Van Allen and others [29, 30]
detected with the aid of rockets rather intense electron fluxes
even at comparatively low altitudes of ~ 100 km [29])., The maximum
of their intensity is observed in the aurora zone, However, these
electron streams are very irregular and they apparently exist at
all latitudes. In the experiments by the authors of references
[31 and 32J, a flux with an intensity of ~10"° erg/cm® at 80 to
100 km altitude was observed in the middle as well as in high lati-
tudes.,

Obayashi [33-—36] communicated, that there apveared at the
end of a magnetic storm a corpuscular stream havinz induced a sharp
increase of electron density and a disturbance of the magnetic field.
On the basis of the study of "whistler" propagation, Smith and others
have established a columnar structure of the ionosphere above the
F-layer meximum [ 37, 38]. Such columns may only form under the effect
of local coryuscular streais.

An interesting result, obtained with the help of Bxplorer
was comuniceted by O'Brien and al, [39]. A particularly vowerful
electron streams 2> qu erg/cmzsec, was rezistered at 1600 km alti-
tude precisely at the time the satellite was passing over an aurora
arc (if one projects tae satellite along the magnetic line of force),
while only electrons with enerzies E >30 keV were rezistered, An
intense stream of corpuscular radistion was also observed at satelli-
te's passing over a broadly stretched aurora arc, glowing in the
6300 E line., The intensity of corpuscular radiation then diminished
synchronically in time as the aurora glow was dying away.

The examples brought out thus demonstrate the existence of
electron streams in the ionosphere at least at time of certain par-

ticular phenomena, such as aurorae, magnetic storms and others).




EFFECTIVE EITDLRGY OF ELECTRONS AND INTENSITY OF THE
ELECTRCON STREAM IN THY IONOSPHERE

It may be assumed on the basis of the aforesaid, that
there is a large number of trapped electrons in all the regions
of the Zarth's magnetic field, and not only in radiation belts.
C40]. Zlectrons spirel along the magnetic lines of force, It may
be considered that a specific electron flux flows both ways along
the tube of force. herever the macnetic tube of force, zlong
which the electron stream flows, en-
ters sufliciently dense atmosphere
layers, frequent coliisions of elec-
trons with atoms and molecules of the
atmosphere take place and the ionized
layer — the ionosphere — thus appears.
The distribution of electron

intensity along the tube of force will

be determined on one part, by electron

formation and by the distribution in

a%ﬂy

L the magnetic field of electron sources
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, g and by electron vanishing from magne-
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tic tubes on the other.
Timelse Variation with
altitude of the magnitudes
x'ni (I) and q'nﬂ(ﬂy is unknown for the time being., Thus
in the ionosphere.

The source of fast electrons

for the determination of the intensity

and of the swectrum of the electron flux at various altitudes, we
shall turn to ionospheric data. At the same time we shall assume
that the basic cause of energy loss by the electrons r:sides in the
non-elastic collisions with atmosphere particles, at which the main
share of energy goes to the ionization. Let us roughly estimate the
effective energy and the intensity of the electron stream, conside-
ring that the ionosphere ionization in nighttime conditions is only

materialized by the stream of electrons,



Under equilibrium conditions the number Q of ions forming

3 2

in 1 cn ng

in 1 second is equal to the number of recombinations &'
where n, is the electron density at the given height h, «' being
the efiective recombination coefficient. If the intehsity of eléctrons

incident in 1 cm2

per second from one steradian in a direction deter-
nmined by the angles %‘ between the electron velocity vector and the
vef}ffical, and & (azimuth), is n(E, h,v ,4 ) em™? sec™t sterad™t, then
o n/2 %x 2 1
Q) = § | | nE 9)of (E) v Sini8 dEddg = o'n%, (1)

E=0 v=0 @;‘—0

where § is the density of the atmosphere, f(E) is the ion formation
coefficient indicating how many pairs of ions form one electron with
the energy E at passing lg. of matter. It is accounted in the for-
mula, that at ’ﬂ" 7# 0, the electron creates at passing the horizontal
layer ¥ times more ions/s, than the verticazlly incident electron.

The energy flux of electrons I will be I = Q¢ ., where & is the
enerzgy lost by the electron at formation of a sinrgle p;'iiI' of ions,
For electron energy E > 4 olO5 eV for atmospvheris constituents ~30eV
and for lower values E, the masnitude € will somewhat increzse [417].
The marznitudes <><'n2e and oc'nze/p are respcctively presented in Fig. 1l
(I and II) and in the Table hereafter. The following initisl data

have at the szme time been utilized.
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Up to the present time several curves were obtained with
the help of rockets, giving the nightime distribution of electron
concentration ng, as a function of altitude. K. I. Gringeuz (42, 43]
measured the electron concentration in the 100 = 200 km altitude
range during late evening (19 54) hours. Jackson and Seddon [11, &4k,
45 and 46] obtained data in the middle of night ( 0017 hours) in
the 80 — 200 km region, Nisbet C47] made the analysis of several cur-
ves nighttime electron density distribution above 2CC km., Column 2
of the above Table provides the lovest values of n, according to
these data., The density of the atmosphere ?, mezsured with the aid
oi rockets and satellites, was taken accoruing to the work by HMikhne-
vich and al. (48]. ‘he ma-nitude
o
pn = [pdh.

h
N

% the o values were taken according to

In calculating o'n
Danilov work [8], while admitting that for the reaction of disso-
ciative recombination M +e — A7 + A>, the rate factor is a* ==lO'6
The experimental determinatior of that magnitude give a spread within
the bounds of one order. Taking another possible extreme boundary
value o* = 1077 (see [10]), we find that all masnitudes «'n® must
be diminished by one order, correspondingly. The total number of

recombinations in the night ionosphere column of 1 cm® cross section

will be :

{antin =2 1002101 carscen, (2)
0

and under equilibrium conditions it is ecusl to the number of
ionization acts. Inasmuch as each act of ionization in the atmosphere
consumes an energy €, the total energy flux of electrons absorbed in

. 2 . . -
a ionosphere column of 1 c¢m” cross section, is according to (2):

0
ng n(E)EdE = (2-100--2.10") e 3pz-cu™? cex!, (3)
[t}




It is important to stress, that this estimate of electron
energy flux coincides by its order of masznitude with that of thermal
energy flux, lost by the ionosphere on account of heat conductivity
and microwave emission of atowmic oxygen, which is ~ 0,5 — 1 erg/cmz-s.
49, 50]. The source of that thermal energy has not so far been found.
Meanwhile, the currently assumed electron flux obviously must expend
together with the ionization a substantial share of its enerszy for
the heating of the atmosphere gas too.

Let us estimate the effective value of electron energy and
of their number. The spectrum of fast electrons in aurorae was expe-
rimentally determined with the help of rockets by Meredith and al. [51]
and by McIlwain [ 527. In the lower part of the inner radiation belt
it was deteriidined by Holly and Johnson [53], and in the outer belt by
Wialt and al [54]. The approximation of the electron spectrum within
the 8 to LOOOkeV energy range by the exponential law n (E)dE ~ E™dE
gives the value 4 — 5 for the magnitude y . A similar steep spectrum
was found by Anderson [ 55] for sporadic electron fluxes at about
100 km altitude according to their X-radiation Qrehmstrahlung register-
ed by means of balloons. Because of spectrum steepness, the number of
electrons and their energy flux are basically determined by the softest

electrons, Thus, we have in the upver part of the ionosphere *)
S n(E)EAE = BE wy Eupy n(Eg)s 4

where the efiective value of energu is termined by the lower boun-

de
dary of the speclrum, while §u39 ie about eaual %o svectrum's half-

=

width, P being the factor depending on the kind of electron spectrum:
for the exponential law ‘5 = 1/(y = 2).

IFor a preliminary estimate we shall admit that the electron
flux has an axial symnmetry relative to the vertical, and that an
isotropic electron flux is incident from the upper half-sphere on

the horizontal plane in the ionosphere (see the following chapter).

*) We shall retain in the following formulas "3¢" for "eff"



In this case (1) will be rewritten in the form:

Zﬂpg n(E; h)-f(E)dE = o'nZ. )
(1] |

As for (&), we shall obtain for (5), that at any altitude h:
.2
2r0Eo -1 (Eog)- f(Eag) = 21¢ (6)
. P

where E,g and § are sufficiently near the magnitudes Ey,y and

in the exprecsion (4). The magnitude q'rfi/y factually expresses

in (6) the ionizing capability of electrons with effective energy
Eaé « It may be seen from the Table that this masnitude sharply
increases in the direction toward the ionosphere layer maximum, and
remains nearly conztant above the maximum, as is shown by computa-
tions (dots of Fige.l, corresponding to uncertain values, point even
to that magnitude's decrease), thus attesting the constancy of elec-
tron flux in the upper part of the ionosphere. TFor that nart we have
«'n%a/P ~ 5 .1017, whence from (6), tozether with (3) and (&)

we shall obtain :

HBy)

g = 1.25.10% cm2 2™, : (7)
an,

This allows the estimate of the effective enerpgy of elcctrons.

Let us note that the exprescion (7) does not practically
depend on the admitted value for ®', This is obvious if we take
another value &*, inasmuch as &'~ x*. But even if we take guite
different values for the effective recombination coefficient, such
as the Mitra data, for instance, [56], the numerical multiplier in (7)
will be equal to 4~-102 i.e.it will vary little in substance.

Admitting for a preliminary estimate, that the atmosphere
mainly consists of wmolecular nitrogen to %00 km heights E9], we shall
obtain from (7) that B,y =< 200 eV, At the same time, taking (3) into
account, the total number of electrons in the flux will be

~ 5 . 107 to 5 « 1040 cm—asec-l.
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Thus, in order to explain the night ionization of the
icnosphere by corpuscules, it is necessary to admit the existence
in the upper atmosphere of a sufiiciently powerful flux of compa-
ratively soft electrons. Let us attempt to eifect a more precise

computation of the electron spectrum,

COMPUTATION OF THE ELECTRON ENERGY SPECTRUM

In orcder to coupute the electron spectrum, we shall consi-
der that an electron stream, with a certain distribution spectrum
by energies, is incident upon the ionosphere from above,
A48 1t penetrates the ionosphere,

this stream will jionize the atmosphere

s constituents., itst the softer elect-
0 \\\ rons, then the harder ones will leave
1t “ the stream, inasmuch as the effective
24 ionization cross section decreases as
| the electiron energy increases, In fact,
a electrons with energy T surrender the
ar basic part of their enerzy in the
P ™ narrow ionosphrere layer priocr to rea-
'ma ching the end of their path at the
. altitude, wiere the mass of the atmo-
vT sphere is about equal to E/ f(E)e .
T . At the same time, it is obvious that
a7 —37 @‘ 73 Iy, the electrons will uncerzo multiple
o coliisions, and the velocity distri-
Fige. 2. BElectron energy bution of such electrons in the streanm
ipiftgzufgcgriinEBZa;ﬂzf%: will be nearly isotropic. This must
Anderson [55], mean spectrum be tsken into account when computing

being cowputed by L{-brehm-
strahlung 3 5— Holly, Johmson
[53] (in relative uniES>f tron, pacsing oblicuely through a cer-
L — RKrasovskiy & al. L24]3

5~ eIlwain L55J; 6 - Meredith tain ionsophere layer, will produce

& al. L51]; 5-—E§upﬁeri3n & more ions, than the vertically-inci-
Friedman [60]; — computed

in the current work. dent electron.

the ionization, inasmuch as the elec-
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As 1s shown by the computations, the length of the path, and thus
the ionization created by a stream at its passing a layer of speci-
fic height, is incrcased twofold as an average at isotrownic velocity
distribution of electrons in the stream. A certain effect upon the
length of electron pzth will be also exterted by the magnetic field.
However, inasmuch as the¢ basic energy at every altitude is borne by
the softest electrons, and the basic share of their energy is lost
by electrons when their velocity distribution is isotropnic on
account of the stecpness of the electron spectrum, the magnetic
field's influence must not be taken into account.

Let us admit that only electrons with energy > E', characteri-

zed by the path

o0
pr = prfcos B, ynere pa= SP‘”‘
A

may penetrate to the level h in the ionosphere,
If the electron velocity distribution in the stream is iso-

tropic . = 20w . In thot cese, the ccuation (5) will take the fornm:
LA h '

9

2%
E

‘/78

n(E)-{E)AE = “':? ' (8)

-

o

At the same time, it is considered that the kind of spectrum
n (E) does not vary at electron flux' passing through the ionosphere,
which is only approxinmately correct.

Let us resolve the equation (8) by way of differcnciating
both parts by the pasameter fy, which gives the following expression

for the enerzy spectrum of electrons in the stream:

_(2_ a’n;"’ J
doy p
an(E) ="""3Eop ' ©)
2’(5) apl aph
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The results of computations by that formula are brought out
in the Table. The values of the magnitudes f (E') and %Ei were taken
according to the informatory data in reference [57), pé.?h&, 347,

For small values of energy E'< 3 -].O3 eV data on € from
reference [41] were used. The obtained electron spectrum (see Fig,2)
results to be a power-law spectrum with Y = k4.5.

* & %

DISCUSSION OF THE Rus5ULTS

Let us compare the results of the above computations with
the experimental data about the energy spectrum of electrons in the
upper atmosphere obtained with the aid of rockets and satellites.

The results of measurements of the spectrum are plotted in
Fige. 2, The first mecsurements of the spectrum of particles were
conducted by leredith and collaborators C51] with the help of rockets
launched in the luminescent formations of aurorae. Electrons were
observed only in those formations., Their spectrum was roushly esti-
mated., It was shown that the electron flux with energy > 8keV is
10 times greater than the electron flux with energy 2 35 keV, while
the total flux of electrons with energy 2> % keV constituted about
5 erg/cmC sece sterad.

liore detailed measurements of eleciron spectrum in the emnergy
region from 3 to 30 keV (also in aurorae) were effected by McIlwain
(52, 58] with the help of a magnetic analyzer. Plotted is in Tig. 2
the electron energy spectrum obtained in the region of aquiet (passive)
aurora luminescence. In another rocket launching, this time in the
bright and active zurora arc, the electron stream showed cuick varia-
tions in time. The electron distribution by energies resulted close
to the monoenergetic, with an energy of ~ 6 keV, but insamuch as
this energy corresponded to the minimum vezlue detected, tle energy
spectrum could not be detcrmined with a suiicient precision, The
total electron energy flux was 50 tiites greater in this experiment

than in the preceding.



An intense electron flux ( ~ 30 times more powerful than the
proton flux) was rezistered by the Atlas rocket at ~ 1000 km near
the geomagnetic ecuator (inner radiation belt) by Holly and Johnson
[53]. They had conducted the analysis of the eleciron spectrum in
region of 30to 4000keV energies by means of six various thin-walled
counters., This épectrum is plotted in Fige. 2 in relative units, A
particuwlarly powcrful electron flux was observed with the aid of a
satellite in high latitudes and at 600 — 1000 km altitude within the
outer radiation belt by wWault and others [54], who constructed the
electron spectrum for the 85 to 1000 keV energy interval. It is
interesting to note that the s, ectrum of electrons, registered by
a lumirescent counter aboard the third Soviet artificial satellite
at an altitude of ~ 1000 km [23, 24, 59], is also similar to spectra
obtained by means oif other detectors.

All these specira have been however obtained at great height
above the ionosphere, while only indirect measurements of electron flux
spectrum were conducted in the ionosphere. Anderson [55] measured
the X-ray radiation spectrum in three wavelensths' regions, using
scintillation counters aboard balloons in the volar region, 2y that
spectrum he reestablished the spectrum of prinary electrons, which
generated the registered X-ray brehmstrahlung at passing through the
iounosphere. One of the spectra is brought out in Fig. 2. All electron
spectra constructed by Anderson, may be represented by the exponen-
tial law with Y’==1+ to 5. Anderson measured the H-radiation spectrum
during penetrating radiation flares, i., e, during the period of increa-
se in intcncity of electron flux. Kupperian and Friedman [60], also
using rocket-born scintillation counters, measured the X-radiation
spectrum with a great resolving pover. They conducted their experiment
at middle latitudes, and that is why it is particularly valuable for
the examined gquestion about the ionousphere. Sinmilarly to what was
done by Anderson, the electron spectrum brousht out in Fig, 2 was
computed according to data of reference [60]. 1t may also be represcn-

ted by the exponential law withy = 3,3,
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There is little data on electron spectrum as yet, and these
experimentel data are related to the hard part of the enrgy spectrun.
Besides, measurenents of corpuscular streams' spéctra vvere carried
out in the region of radiztion belts, of aurorme etc,, in cases when
the corpuscular stream intensity increases hundreds and thousands
times. Dospite this, the character of the swectrum is analogus in all
cases, i.e,1it has the exponential form with y =4 to 5. The spectrum
computed by us also is exponential with V:: L,5, and is found in the
overlapping region of energies in good agreement with the existing
experimentsl data. The computed spectrum continues also in the re~ion
of energies <3 keV (through 100 eV), where no variations were effected
as yet. The intensity of such a svecirum is lower than that observed
in all the recalled experiments. This is explained by the fact that
it is computed for conditions of unperturbed ionosphere in middle lati-
tudes, when the assumed electron flux must be minimum.

The absence of experimental data on soft electrons is explai-
ned by the fact, that the detectors used heretofore (photon counters,
ionizatiin chambers, scintillation counters etc.) for the corpuscular
and cosnic ray radiations were only sensitive to electrons with
E > 10 — 20 keV, i.e, they could only measure ( and they measured indeed)
only the "tail" of the electron energy cspectrum, Only in the experi-
ment by Meredith and others [51], was there installed a detector
capable of registering a flux 25109 cm—zsec—l'ster.—l of soft electrons
with a 30 to 1000 eV energy. Out of three rockets, one reached 176 km

but no soft electrons were registered. According to data of the Teble,

electrons with energy » 500 eV may basically reach 170 km high, whilc
their flux constitutes ~2 + 107 cm—zsec-l-ster.—l, i, e, almost by
two orders less, that the detector of reference [ 51 could have felt.
This example shows that the soft electron flux could have been measu-~
red at sufiiciently great heights with the help of that detector or,
for example by means of Gringauz' traps [61], still more sensitive,
The main question arising about soft electron fluxes in the

ionosphere is —~ what the mechanism of formation of such electrons is |
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and what is the source of enerzy for such powerful fluxes ? Only
general considerations may be expressed at the present time on the
subject. It is obvious that the flux of electrons in the ionosphere
cannot be formed by solar corpuscular streams, incapable of penetra=
ting through the Earth's magnetic field. The HBarth's radiation belts
cannot constitute sources for these fluxes either, for they are
avproaching the Earth's ionosphere only in the region of high lati-
tudes, Inasmuch as the electron flux above the ionosphere and up to
1000 km remains about constant, as indicated by computations ol the
magnitude u'n%/? y while a continuous intensive loss of electrons
takes place in the flux, the source of electrons is probably located
in the ionosphere itself, One may be inclined to think that electron
acceleration takes place as a result of geomagnetic variations on
account of the energy of the Zarth's magnetic field. Such considerat
tions on the origin oi fast electrons were brought forth by V. I,
Krasovskiy [20], although no concrete mechanism has been proposed

as yet. A more detailed analysis of ionospheric data related to the
FP-layer maxiumum region and above, taking into account the lifetime
of flux' electrons, might provide preccise data on the angular dis~
tribution of electron velocities in the masnetic field, and on their
acceleration mechanism, It is interesting to note the V. N. Kessenikh
hypothesis [62, ©3] on the orizin of fast electrons in the ionosphere
itself, as a result of P- decay of albedo neutrons. According to his
estimates, accounting for the ma-nitude oi the recombination coeffi-
cient he admitted for the Fa-layer, and which is & = 2 » 10710
such mechanism may alsc provide a (uantitative explanziion oi the
existence of Fp - layer's night ionization.

It is cuite obvious that the Tarth's magnetic field must
exert upon the distribution of elecctron fluxes, and on their sources,
a substantial influence, A shortage of fast elcctrons nmust be obser-
ved at the equator and at the magnetic pole in wnarticulsr, This
apparently is revealed by the observed singularity of ionosphere
behavior in those regions of the Farth. Electrons fluxes must also

lay an hotable imprint on the pattern of the daylizht ionosvhere,




iccording to [8], the agent, responsible for the formation of the
F-layer in daylight, has a significantly higher absorption cross sec-
tion by atmospheric constituents, that the Sun's ultraviolet radia-
tion., It is possible that the flux of soft electrons may be that
agent,

Zlectron streams often strengthen over specific regions,
inducing a nonhomogeneity in the ionosphere, This must lead to local
variztions of the ZTarth's magnetic field.

All these questions must be examined sevarately.

xxxk % THE END #*x%%%

Institute of Apylied Geophysics Entered on
USSR Academy of Sciences 10 March 1961.

Translated by AWDRE L, BRICHANT
) for the
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